Ca2+ activation of membrane-bound (Ca2++Mg2+)-dependent ATPase from human erythrocytes prepared in the presence or absence of Ca2+.
The kinetics of Ca2+ activation of membrane-bound (Ca2+ + Mg2+)-dependent ATPase (ATP phosphohydrolase EC 3.6.1.3) from human erythrocytes was studied. The ATPase from membrane prepared in the presence of 0.7-500muM Ca2+ showed positively cooperative behaviour and a Km for Ca2+ of between 1 and 4 muM. If the membranes were prepared in the absence of Ca2+ the Km increased, and an enzyme model with at least four calcium-binding sites accounted for the kinetic change assuming that one calcium-binding site decreased its affinity. Mg2+ or Mg-ATP could not replace Ca2+. Continuous-flow centrifugation involving a shear stress on membranes was necessary to obtain the high affinity ATPase activity. Using ordinary centrifugation the Ca2+-prepared membranes behaved as membranes prepared in the absence of Ca2+. The Ca2+-stimulated ATPase from membranes prepared without Ca2+ showed reduced maximum activity, but dialyzed, membrane-free hemolysates, whether prepared with Ca2+ present or not, recovered the activity when the hemolysate was present during the ATPase assay. It is suggested that the different Ca2+-affinities of the Ca2+-stimulated ATPase correspond to two different states of the calcium-pump.